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Remarks 

Claims 11-27 are pending. Favorable reconsideration is respectfully 

requested. 

The claims have been made subject to a restriction requirement, which is 
traversed. Applicants confirm the provisional election of the Group 1 claims, claims 11-16. 

The rationale for the restriction as between the Group I claims (claims 11-16) 
and the Group II claims (claims 17 - 23) is alleged to be that the Group I process can be used 
to make a materially different product such as a copolymer or terpolymer based on other 
monomers. This is incorrect. The subject invention is directed to an improved process for the 
preparation of protective colloid-stabilized vinylaromatic- 1 ,3-diene copolymer dispersions, by 
adding a branched or unbranched C us alkyl ester of a monounsaturated mono- or dicarboxylic 
acid to the terminal portion of the polymerization. As a result, odor associated with 
components such as residual monomers (particularly styrene) and chain transfer agents such 
as mercaptans, is sharply reduced. 

Claim 11 contemplates employing additional comonomers (e.g. "termonomers") 
other than vinylaromatic monomers and 1,3-diene monomers, as indicated both by the use of 
"comprising" in line 4 of the claim, as well as the language of claims 14 - 16, which 
specifically recite the optional use of other monomers in conjunction with vinylaromatic and 
1 ,3-diene comonomers. Thus, "ter pol ymers" are clearly contemplated by these claim s . 

The claimed process of claims 11-16 must be read in their entirety. It is the 
claimed invention "as a whole" which is examined. The process claims contain, as an integral 
part thereof, the use of specific co- and termonomers. The presence of these co- and ter- 
monomers cannot be "read out of" the claims, reducing the latter only to a series of physical 
and/or chemical process steps. The invention is not, for example, directed to preparing 
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ethylene-vinyl acetate (EVA) copolymers or polyacry late polymers- these polymers do not have 
the odor problems associated with vinylaromatic/1 ,3-diene polymers. The use of vinylaromatic 
and 1,3-diene monomers, optionally with further monomers, is a necessary and mandatory 
requirement of the claims and a distinct part of the process. 

Thus, the process of claims 11-16 necessarily produce the products claimed 
in claims 17-23, and cannot produce other polymers, for example EVA copolymers, by the 
claimed process. Claim 1 1 is a linking claim, on which all of the Group II claims 17 - 23 are 
directly or indirectly dependent. The rationale for the restriction requirement is thus in error, 
and must be withdrawn. If the requirement continues to be asserted, the Office must identify 
a polymer which falls within the scope of claims 17-23 which is not produced by the process 
of any of claims 11-16. 

The rationale for the restriction as between Groups I (claims 11-16) and III 
(claims 24 - 27) is the same as for that of the restriction between the Group I and II claims. 
Accordingly, this requirement is also traversed, for the same reasons. 

The restriction requirement as between the Group II and III claims (claims 24 - 
27) is based on an intermediate/end product relationship. The Examiner indicates that these 
claims may be examined also if there is an admission on the record that the Group II and III 
claims are not patentably distinct. This correct. If the Group II claims are found unpatentable, 
then their use in construction compositions will be unpatentable as well. Applicants therefore 
respectfully request rejoinder of the Group III claims, for which claim 11 is also a linking 
claim, and which will be patentable a fortiori if the Group I or Group II claims are patentable. 



The claims have been rejected under 35 U.S.C. § 112 12 as indefinite for 
inclusion of the term "OR", which actually represents the alcohol residue of the alkyl esters 
of the claim. Claim 11 has been rewritten for greater clarity, as have also claims 12, 14, 15, 
and 16. The "OR" , which was redundant, has been removed. The term "if desired" in claims 
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14, 15, and 16 has been replaced with "optionally". The claim scope remains the same, and 
the amendments raise no issue of new matter. 

Claims 11-16 have been rejected under the judicially created doctrine of 
obviousness-double patenting over U.S. 6,417,297, to the same inventive entity, but not 
commonly assigned. U.S. 6,417, 297 is assigned to Wacker Polymer Systems GmbH & Co., 
KG, while the present application is assigned to Wacker-Chemie GmbH. This rejection is 
traversed for several reasons. 

First, a rejection for obviousness-type obviousness double patenting is only 
applicable when the patent or application over which the present application is rejected is 
commonly assigned. See, e.g. MPEP §804.03. In the present cases, the 6,417,297 patent and 
the present application are not commonly assigned. The rejection must be withdrawn for this 
reason. 

Second, the present claims are not obvious within the meaning of 35 U.S.C. § 
103(a) over U.S. Patent 6,417,297. The latter is also directed to an improvement in odor in 
vinylaromatic/l,3-diene copolymers, but accomplishes this result by adding two distinct and 
necessary monomers towards the end of polymerization: 0.01 to 15 wt. % of a branched or 
unbranched alkyl ester of a mono- or dicarboxylic acid (as in the subject application), and from 
0.01 to 15 weight percent of a vinyl ester of a C M0 branched or straight chain carboxylic acid. 
There is no teaching or suggestion that only alkyl esters are satisfactory. Moreover, as can 
be seen in comparative examples 3 and 4 of U.S. 6,417,297, where only a C us alkylester of 
a monounsaturated carboxylic acid is added, the odor of the polymer is clearly stronger than 
when both components required by the U.S. 6,417,297 claims are added. Thus, 6,417,297 
Bl teaches away from the claimed subject matter. Teaching away is strong evidence of non- 
obviousness. W.L. Gore v. Garlock, 220 U.S.P.Q. 303 (Fed. Cir. 1983). 

It should also be noted that U.S. 6,417,297 Bl is not prior art to Applicants. 
The inventors of the '297 patent are the same as the inventors of the present application, and 
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the present application claims priority to DE 198 53 421.3 filed November 19, 1998 and 
PCT/EP99/07708 filed October 14, 1999, both prior to the June 13, 2000 filing date of the 
'297 patent. A copy of an English language translation of the PCT application is enclosed, to 
meet the requirements of 37 C.F.R. 1 .55(a)(4), thus entitling Applicants to at least their PCT 
filing date. Withdrawal of the judicially created obviousness-type double patenting rejection 
is solicited. 

Applicants submit that the claims are now in condition for Allowance, and 
respectfully request a Notice to that effect. If the Examiner believes that further discussion 
will advance the prosecution of the Application, they are highly encouraged to telephone Appli- 
cants' attorney at the number given below. 

A check in the amount of $ 110.00 is enclosed to cover the One Month 
Extension of Time Petition fee. Please charge any additional fees or credit any overpayments 
as a result of the filing of this paper to our Deposit Account No. 02-3978 — a duplicate of this 
paper is enclosed for that purpose. 

Respectfully submitted, 
THEO MAYER ET AL. 



Date: n!o\)&nnU- tM,J?C£0> 

BROOKS KUSHMAN P.C. 

1000 Town Center, 22nd Floor 
Southfield, MI 48075-1238 
Phone: 248-358-4400 
Fax: 248-358-3351 




William G. Conger 

Reg. No. 31,209 

Attorney/ Agent for Applicant 



V7 2D© 



CO 



MjI WO 00/31147 



PCT/EP99/07708 



Process for reducing the odor emission of aqueous 
protect ive- colloid- st abili zed vinylaromatic- 1 , 3-diene 
copolymer dispersions 



5 The invention relates to a process for reducing 

the odor emission of aqueous protective-colloid- 
stabilized viny laroma t ic- 1 , 3-diene copolymer disper- 
sions, and also of redispersion powders which are 
obtainable by drying polymer dispersions of this type. 

10 Aqueous polymer dispersions based on 

vinylaromat ic-1 , 3-diene copolymer dispersions and 
redispersion powders obtainable therefrom, generally by 
spray drying, are used chiefly in the construction 
sector as agents for increasing the quality of finished 

15 pulverulent mixtures of cement or non-cement type. A 
problem with dispersions and redispersion powders of 
this type is that they generally still comprise 
volatile high-odor constituents, e.g. mercaptans which 
serve as molecular weight regulators during the 

20 polymerization, ammonia, which is used for 
neutralization, residual monomers , non-polymer i zable 
contaminants of the monomers, volatile reaction 
products formed from the monomers under the conditions 
of the reaction, or also volatile degradation products 

25 of the polymers. The resultant odor is perceived as 
unpleasant both by the producers and by the users, and 
there is therefore a need for deodorized aqueous 
polymer dispersions . 



It is known that polymer dispersions can be 
30 deodorized by physical or chemical post- treatment . An 
example of a physical process is a distillative 
process, in particular steam distillation, or stripping 
using inert gases, as mentioned, for example, in EP-A 
327006. A disadvantage of this process is that many 
35 dispersions do not have sufficient stability for this 
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type of deodori zat ion , and coagulation therefore 
occurs, requiring complicated filtration before 
subsequent use. Another disadvantage of the process is 
that although it is capable of reducing the proportion 
5 of volatile substances in the aqueous polymer 
dispersion it does not resolve the issue of disposal of 
these substances. 

It is also known that polymer dispersions can be 
freed from high-odor monomers by chemical post- 
10 treatment. For example, DE-A 4419518 describes a 
chemical process for lowering the amount of residual 
monomers by free-radical post-polymerization with 
exposure to redox initiator systems. US-A 4529753 
describes a process in which the residual monomer 
15 content of aqueous polymer dispersions can be reduced 
by free-radical post-polymerization brought about by 
particular free-radical redox initiator systems after 
the main polymerization reaction is complete. Redox 
initiator systems of this type include at least one 
20 oxidant, at least one reducing agent, and one or more 
transition metal ions which occur in different valence 
states . 

However, a disadvantage of the processes 
recommended above is that although they can bring' about 

25 some reduction of residual monomer content when used in 
high-odor polymer dispersions, such as styrene- 
butadiene dispersions, they are not able effectively to 
reduce the unpleasant odor brought about by styrene and 

~ hi~gh-od"or byproducts , for example mercaptans , non- 

30 polymeri zable contaminants of the monomers, volatile 
reaction products of the monomers or volatile 
degradation products of the polymers. 

DE-A 19728997 describes deodorized aqueous 
polymer dispersions obtainable by adding the zinc salt 

35 of ricinoleic acid and/or the zinc salt of abietic acid 
or, respectively, analogous resin acids and/or other 
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zinc salts of other saturated or unsaturated 
hydroxylated fatty acids having 16 or more carbon 
atoms. A disadvantage of this method, however, is that, 
due to additional electrolyte loading, it impairs the 
5 stability of the aqueous polymer dispersion. 

The adsorbing action of adsorbents with respect 
to volatile organic substances is known. WO-A 98/11156 
describes a process in which adding even small amounts 
(from 0.1 to 20% by weight, based on polymeric 

10 constituents of the dispersion) of active carbon in 
polymer dispersions binds the odor-forming volatile 
contaminants so strongly that these are practically no 
longer detectable either in the polymer dispersions or 
in the products produced using the polymer dispersions. 

15 A disadvantage of this process is that the residence 
time of the active carbon is up to several hours for 
effective odor reduction, and the dispersion generally 
then has to be filtered (in particular for pigmented 
systems, e.g. emulsion paints) before further use. This 

20 is a disadvantage both from an economic point of view 
and also ecologically, especially since the disposal of 
the contaminated active carbon filtered off is an issue 
which remains open. 

Aqueous pro t ec t i ve - co 1 loid- s tabi 1 i zed s tyrene- 

25 butadiene polymer dispersions are two-phase systems 
which are composed of an aqueous phase and a polymer 
phase. Both the dispersed polymer particles and the 
aqueous dispersion medium are locations where high-odor 
cons t i tuent s may be present . Between these two phases 

30 a distribution equilibrium becomes established. The 
disadvantage of the known methods for reducing the 
proportion of volatile constituents in aqueous polymer 
dispersions is, specifically, that they essentially 
affect either solely the aqueous dispersion or solely 

35 the polymer particles. This means that any significant 
total reduction in the proportion of volatile 
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constituents in the aqueous polymer dispersion will 
essentially be diffusion-controlled ( reestablishment of 
the distribution equilibrium) and this is probably the 
reason for the unsatisfactory rate of reduction in the 
5 proportion of volatile odoriferous materials in aqueous 
polymer dispersions when the known methods are used. 

Surprisingly, it has been found that 
deodori zation of the odoriferous materials located both 
in the aqueous phase and the polymer phase takes place 

10 if, toward the end of the main polymerization, esters 
of unsaturated carboxylic acids are added to the 
reaction mixture. 

The invention provides a process for reducing 
the odor emission of aqueous protec t ive- colloid- 

15 stabilized vinyl aroma t i c - 1 , 3 - di ene copolymer 

dispersions and of redispersion powders obtainable 
therefrom by drying, by emulsion polymerization of a 
mixture comprising at least one vinylaromatic and at 
least one 1,3-diene in the presence of one or more 

20 protective colloids and, if desired, drying the 
resultant polymer dispersion, which comprises, toward 
the end of the polymerization, when the total free 
monomer content of the aqueous polymer dispersion is 
from 0 to 20% by weight, adding from 0.01 to 15.0% by 

25 weight of one or more monomers selected from the class 
consisting of branched or unbranched alkyl esters, 
having from 1 to 8 carbon atoms in the alkyl radical, 
of monounsaturated mono- or dicarboxylic acids, where 

" the data Th % by weight are in each case based on 'the 

30 polymer content of the dispersion. 

Preference is given to adding the alkyl esters 
of acrylic acid, methacrylic acid, fumaric acid, maleic 
acid or itaconic acid, such as methyl me thacry late , 
methyl acrylate, n-butyl methacry la te , n-butyl 

35 acrylate, ethyl me thacry late , ethyl acrylate, 2- 
ethylhexyl me thacry la te , 2-ethylhexyl acrylate, 
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diisopropyl fumarate, diethyl fumarate or mixtures of 
these. n-Butyl acrylate is particularly preferred. 

The alkyl esters mentioned may be added as such 
or in aqueous emulsion. The amount added is preferably 
5 from 0.1 to 5% by weight, based on the polymer content 
of the aqueous polymer dispersion. The addition takes 
place toward the end of the polymerization, when the 
total free monomer content of the aqueous polymer 
dispersion is from 0 to 20% by weight, in other words 

10 the conversion of the entire amount of monomer used is 
from 80 to < 100%. The addition preferably takes place 
when the total free monomer content of the aqueous 
dispersion, based on the polymer content of the 
dispersion, has fallen to from 5 to 15% by weight, 

15 corresponding to a conversion of from 85 to 95%. After 
adding the alkyl esters the polymerization is continued 
until no further monomer conversion can be detected. 

Suitable vinylaromatics are styrene and 
methyls tyrene , and preference is given to 

20 copolymerizing styrene. Examples of 1,3-dienes are 1,3- 
butadiene and isoprene, preferably 1 , 3 -butadiene . The 
copolymers generally comprise from 20 to 80% of 
viny laromat ic and from 20 to 80% of 1 , 3-diene and, if 
desired, other monomers may be present. In each case 

25 the data in percent by weight give 100% by weight in 
total . 

Examples of other monomers are monomers 
copolymer! zable with vinylaromatics and with 1,3- 
d'ienes , for example ethylene , vinyl chloride , 

30 (meth) acrylates of alcohols having from 1 to 15 carbon 
atoms or vinyl esters of unbranched or branched 
carboxylic acids having from 1 to 15 carbon atoms, of 
comonomers such as ethy lenical ly unsaturated mono- and 
dicarboxylic acids, ethy lenically unsaturated 

35 carboxamides , ethy lenically unsaturated carboni triles , 
mono- and diesters of fumaric acid and maleic acid, 
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maleic anhydride, ethylenically unsaturated sulfonic 
acids, comonomers with more than one ethylenic 
unsaturation or post-crosslinking comonomers, epoxy- 
functional comonomers, or silicon- functional 

5 comonomers, monomers with hydroxyl or CO groups. 
Suitable monomers and comonomers are described, for 
example, in the PCT application PCT / EP9 8 / 0 6 1 0 2 , the 
disclosure of which on this matter is incorporated into 
this application by way of reference. 

10 Preparation by emulsion polymerization takes 

place at from 40 to 100'C, preferably from 60 to 90*C. 
The polymerization is initiated with commonly used 
emulsion- polymer i zat ion initiators or redox- ini tiator 
combinations, for example hydroperoxides, such as tert- 

15 butyl hydroperoxide, azo compounds, such as 
azobisisobutyronitrile, or inorganic initiators, such 
as the sodium, potassium and ammonium salts of 
peroxodisulf uric acid. The amount used of the 
initiators mentioned is generally from 0.05 to 3% by 

20 weight, based on the total weight of the monomers. 
Redox initiators used are combinations of the 
initiators mentioned with reducing agents, such as 
sodium sulfite, sodium hydroxymethanesul f inat e , or 
ascorbic acid. The amount of reducing agent is 

25 preferably from 0.01 to 5.0% by weight, based on the 
total weight of the monomers . 

The polymerization mixture is stabilized using 
protective colloids, preferably without additional 
emulsiTiers. Su"i~tab"le protfecTtTive corioTds are fuTly or 

30 partially hydrolyzed polyvinyl acetates. Other suitable 
polyvinyl acetates are partially hydrolyzed 
hydrophobicized polyvinyl acetates, and the 

hydrophobicization may, for example, take place by 
copolymerizing with isopropenyl acetate, ethylene or 

35 vinyl esters of saturated alpha-branched monocarboxy lie 
acids having from 5 to 11 carbon atoms. Other examples 
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are polyvinylpyrrolidones; polysaccharides in water- 
soluble form, such as starches (amylose and 
amylopectin) , celluloses and carboxyme thyl , methyl, 
hydroxyethyl or hydroxypropyl derivatives of these; 
5 proteins, such as casein or caseinate or soya protein 
or gelatine; ligninsul f onates ; synthetic polymers, such 
as poly (me.th (acrylic acid, copolymers of 

(meth) acrylates with carboxyl- functional comonomer 
units, poly (meth) acrylamide, polyvinyl sul f onic acids 

10 and water-soluble copolymers of these; melamine- 
f ormaldehyde sulfonates , naphthalene- formaldehyde- 
sulfonates, s tyrene-maleic acid copolymers, vinyl 
ether-maleic acid copolymers and dextrins, such as 
yellow dextrin. 

15 Preference is given to the partially hydrolyzed 

polyvinyl acetates and partially hydrolyzed 
hydrophobici zed polyvinyl acetates mentioned. 
Particular preference is given to partially hydrolyzed 
polyvinyl acetates with a degree of hydrolysis from 80 

20 to 95 mol% and a Hoppler viscosity (4% strength aqueous 
solution, DIN 53015, Hoppler method at 20*C) of from 1 
to 30 mPas, preferably from 2 to 15 mPas . 

The total amount of the protective colloids 
generally used in the polymerization is from 1 to 15% 

25 by weight, based on the total weight of the monomers. 
Some of the protective colloid here is preferably 
within the initial charge and some is fed once the 
polymerization has been initiated. All of the monomers 
ma y k e w i~tfiTn the ilTiTTa"! charge , or all may be f ecl~ or 

30 proportions may be within the initial charge and the 
remainder fed once the polymerization has been 
initiated. A suitable preparation process is described, 
for example, in the PCT application PCT/EP98 / 06102 , the 
disclosure of which in this connection is incorporated 

35 into this application by way of reference. The 
resultant aqueous dispersions have a solids content of 
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from 30 to 75% by weight, preferably from 40 to 65% by 
weight . 

To prepare the water-redispersible polymer 
powders, the aqueous dispersions are dried, for example 
5 by f luidized-bed drying, freeze drying or spray drying. 
The dispersions are preferably spray dried. The spray 
drying here takes place in conventional spray drying 
systems, and single-, two- or multi-fluid nozzles, or 
a rotating disk, may be used for atomization. The 

10 discharge temperature chosen is generally from 55 to 
100 *C, preferably from 70 to 90 "C, depending on the 
system, the Tg of the resin and the desired degree of 
drying. The spraying is described in the PCT 
application PCT/EP98 / 06102 , the disclosure of which in 

15 this connection is incorporated into this application 
by way of reference. 

Surprisingly, it has been found that the 
deodorization acts on odor emitters in both the aqueous 
and the polymer phase of the dispersion. However, it is 

20 advantageous that even small amounts of carboxylic 
ester have a sufficient deodorizing action, and its 
addition does not therefore generally impair the 
performance properties of the aqueous polymer 
dispersion. The stability , of distribution of the 

25 dispersion and the suitability of the dispersion for 
subsequent spray drying are also not impaired. 

The polymer dispersions, and the dispersion 
powders prepared therefrom by drying, which have 

re"du"C"e"d""o"d"o*r 'emi'ss'ion can be u sFd~"in a™ conv e rTtTi o n a 1 

30 manner known to the skilled worker to give industrial 
products, for example as a constituent of the 
formulation in combination with inorganic, 

hydraulically setting binders in construction 
adhesives, renders, troweling compositions, floor- 

35 filling compositions, jointing mortars, plaster or 
paints, or also as sole binders for coating 
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compositions and adhesives, or also as coating 
compositions or binders for textiles or paper. 

The examples listed below are intended to 
illustrate the invention but not to restrict the same. 

5 

Example 1 : 

3.41 1 of deionized water and 3.85 kg of a 20% 
strength aqueous solution of a partially hydrolyzed 
polyvinyl acetate with a degree of hydrolysis of 

10 88 mol%, a Hoppler viscosity of the 4% strength 
solution of 4 mPas ' (DIN 53015, Hoppler method at 20"C) 
form the initial charge in a stirred autoclave of 
capacity about 16 1. 10% strength by weight formic acid, 
was used to adjust the pH to 4.0 - 4.2. The system was 

15 then evacuated, flushed with nitrogen and evacuated 
again, and a mixture of 4.56 kg of styrene, 2.45 kg of 
1 , 3 -butadiene and 48.1 g of tert-dodecyl mercaptan was 
introduced by suction. After heating to 80 "C the 
polymerization was initiated by running in, 

20 simultaneously, two catalyst solutions of which the 
first was composed of 197 g of deionized water and 66 g 
of a 40% strength aqueous tert-butyl hydroperoxide 
solution and the other of 508 g of deionized water and 
57 g of sodium formaldehyde- sul foxy late . The feed rate 

25 for the peroxide solution was 44 ml/h and that for the 
sodium f ormaldehyde-sulf oxylate solution was 94 ml/h. 
3.5 hours after the polymerization had begun the 
conversion of the monomers forming the initial charge 

was—8-7'%-; — A~t — thrs — jwcture — t"h~e f"e~e~d o"f 3T5 g of ""butyl" 

30 acrylate began at a rate of 630 g/h. 2 hours after the 
butyl acrylate feed had been completed the initiator 
feeds were stopped, the reactor contents cooled to 50 "C 
and stirring continued for one hour in vacuo. 
This gave a stable, coagulate- free dispersion with an 

35 average particle size (weight average) of 490 nm with 
a solids content of 49.3% and a viscosity (Brookfield 
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viscometer, 20'C, 20 rpm) of 3200 mPas . 

400 parts by weight of the dispersion were admixed with 
200 parts by weight of a 10.3% strength by weight 
solution of a polyvinyl alcohol (partially hydrolyzed 
5 polyvinyl acetate, degree of hydrolysis 88 mol%, 
viscosity of the 4% strength solution: 13 mPas), 0.84 
parts by weight of antifoam and 135 parts by weight of 
water, and thoroughly mixed. The dispersion was sprayed 
through a two-fluid nozzle. The spraying component used 

10 was air compressed to 4 bar, and the droplets formed 
were dried cocurrently with air heated to 125 *C. 
The resultant dry powder was admixed with 10% of 
commercially available antiblocking agent (mixture of 
calcium magnesium carbonate and magnesium 

15 hydrosilicate ) . 

Example 2 : 

The dispersion was prepared as in Example 1 
except that 3.5 hours after the polymerization had 

20 begun (87% monomer conversion) 315 g of methyl acrylate 
(instead of butyl acrylate) were fed within 30 min. 
This gave a stable, coagulate- free dispersion with an 
average particle size (weight average) of 512 nm with 
a solids content of 50.2% and a viscosity (Brookf ield 

25 viscometer, 20'C, 20 rpm) of 2750 mPas . 

All other measures for preparing the dispersion powder 
were as in Example 1 . 

Examp-l-e— 3~: — " 

30 The dispersion was prepared as in Example 1 

except that 3.5 hours after the polymerization had 
begun (87% monomer conversion) 315 g of ethyl acrylate 
(instead of butyl acrylate) were fed within 30 min. 
This gave a stable, coagulate- free dispersion with an 

35 average particle size (weight average) of 550 nm with 
a solids content of 50.9% and a viscosity (Brookf ield 
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viscometer, 20*C, 20 rpm) of 3950 mPas. 

All other measures for preparing the dispersion powder 
were as in Example 1 . 

5 Example 4 : 

The dispersion was prepared as in Example 1 
except that 3.5 hours after the polymerization had 
begun (87% monomer conversion) 315 g of 2-ethylhexyl 
acrylate (instead of butyl acrylate) were fed within 30 
10 min. 

This gave a stable, coagulate- free dispersion with an 
average particle size (weight average) of 635 nm with 
a solids content of 51.6%, and a viscosity (Brookfield 
viscometer, 20'C, 20 rpm) of 3750 mPas . 
15 All other measures for preparing the dispersion powder 
were as in Example 1. 

Example 5 : 

The dispersion was prepared as in Example 1 
20 except that 3.5 hours after the polymerization had 
begun (87% monomer conversion) 315 g of methyl 
methacrylate (instead of butyl acrylate) were fed 
within 3 0 min . 

This gave a stable, coagulate- free dispersion with an 
25 average particle size (weight average) of 489 nm with 
a solids content of 52.5% and a viscosity (Brookfield 
viscometer, 20"C, 20 rpm) of 6450 mPas. 

All other measures for preparing the dispersion powder 

wer e- as — in — Example ~1~ 

30 

Comparative Example 6: 

The dispersion was prepared as in Example 1 
except that 3.5 hours after polymerization had begun 
35 (87% monomer conversion) 315 g of acrylic acid (instead 
of butyl acrylate) were fed within 30 min. 
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This gave a stable, coagulate- free dispersion with an 
average particle size (weight average) of 946 nm with 
a solids content of 50.5% and a viscosity (Brookfield 
viscometer, 2 0* C , 20 rpm) of 1930 mPas. 
5 All other measures for preparing the dispersion powder 
were as in Example 1 . 

Comparative Example 7 : 

The dispersion was prepared as in Example 1 

10 except that 3.5 hours after polymerization had begun 
(87% monomer conversion) 315 g of methacrylic acid 
(instead of butyl acrylate) were fed within 30 min . 
This gave a stable, coagulate- free dispersion with an 
average particle size (weight average) of 865 nm with 

15 a solids content of 51.1% and a viscosity (Brookfield 
viscometer, 20*C, 20 rpm) of 2450 mPas . 

All other measures for preparing the dispersion powder 
were as in Example 1 . 

2 0 Example 8 : 

The dispersion was prepared as in Example 1 
except that 3.5 hours after the polymerization had 
begun (87% monomer conversion) 315 g of diisopropyl 
fumarate (instead of butyl acrylate) were fed within 30 

25 min. 

This gave a stable, coagulate- free dispersion with an 
average particle size (weight average) of 564 nm with 
a solids content of 51.3%, and a viscosity (Brookfield 
viscometer , 2~0~*~C~ 2~0 rpm) 61f~4~2X0~HmPas~: 
30 All other measures for preparing the dispersion powder 
were as in Example 1 . 
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Example 9 : 

The dispersion was prepared as in Example 1 
except that 3.5 hours after the polymerization had 
begun (87% monomer conversion) 315 g of diethyl 
5 fumarate (instead of butyl acrylate) were fed within 30 
min . 

This gave a stable, coagulate- free dispersion with an 
average particle size (weight average) of 652 nm with 
a solids content of 52.1% and a viscosity (Brookfield 
10 viscometer, 20'C, 20 rpm) of 3750 mPas . 

All other measures for preparing the dispersion powder 
were as in Example 1. 

Comparative Example 10: 
15 The dispersion was prepared as in Example 1 

except that 3.5 hours after polymerization had begun 

(87% monomer conversion) 315 g of monoethyl fumarate 

(instead of butyl acrylate) were fed within 30 min. 

This gave a stable, coagulate- free dispersion with an 
20 average particle size (weight average) of 856 nm with 

a solids content of 51.1% and a viscosity (Brookfield 

viscometer, 20'C, 20 rpm) of 4750 mPas. 

All other measures for preparing the dispersion powder 
were as in Example 1. 

25 

Comparative Example 11 : 

The dispersion was prepared as in Example 1 
except that no butyl acrylate was added. 

This gave a stable, coagulate - free dispersion w~i~tK an 
30 average particle size (weight average) of 489 nm with 
a solids content of 51.3% and a viscosity (Brookfield 
viscometer, 20*C, 20 rpm) of 3970 mPas . 

All other measures for preparing the dispersion powder 
were as in Example 1 . 

35 



Testing of the polymer powders: 
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Evaluation of odor on dispersion films of 
redispersions of the dispersion powders 

To produce the films a dispersion of about 30% strength 
was produced by redispersion in water of the dispersion 
5 powders prepared. The reference substance used was a 
30% strength aqueous redispersion of the dispersion 
powder from the comparative example. 

To produce films the dispersions were poured onto a 
sheet of silicone rubber and then dried for 24 hours at 

10 23 "C. The resultant films of dimensions 15 ' 10 cm were 
placed into a 250 ml wide-necked glass bottle, 
preheated to 75 "C and having a screw top, and placed 
for 5 minutes in a drying cabinet heated to 75 "C. The 
samples were then allowed to cool to room temperature, 

15 and the odor was evaluated by eight test personnel 
using a scale of grades from 1 to 6 (odor intensity) . 
The odor test results are given in Table 1: 

Table 1: Odor test results 

20 



Example 


1 


2 


3 


4 


5 


C6 


C7 


8 


9 


C10 


Cll 


Intens i ty 
= > 
























Tester 1 


1 


4 


2 


1 


3 


4 


3 


3 


3 


5 


6 


Tester 2 


2 


3 


3 


2 


2 


5 


3 


3 


3 


6 


6 


Tester 3 


1 


3 


2 


2 


3 


5 


4 


1 


4 


4 


6 


Tester 4 


1 


4 


4 


1 


4 


2 


3 


3 


3 


5 


5 


Tester 5 


1 


5 


2 


3 


3 


6 


5 


2 


4 


6 


6 


Tester 6 


2 


3 


3 


1 


2 


5 


3 


1 


2 


4 


4 


Tester 7 


1 


2 


_2 


2 


3 


4 


3 


2 


4 


5 


6 


Tester 8 


2 


5 


3 


1 


2 


3 


4 


3 


3 


4 


6 



The results in Table 1 show that when the novel 
procedure is used to deodorize polymer dispersions and 
35 dispersion powders the result is a marked reduction in 
undesirable odor. 

Determination of sedimentation behavior of the 
powders (tube sedimentation) : 
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To determine sedimentation behavior, 50 g of each 
dispersion powder were redispersed in 50 ml of water, 
then diluted to 0.5% solids content, and the height of 
settled solids is measured for 100 ml of this 
5 redispersion poured into a graduated tube, settlement 
being measured after 1 hour anci 24 hours. The results 
of the test are given in Table 2 . 

Determination of blocking resistance: 
To determine blocking resistance, the dispersion powder 

10 was placed in an iron tube with a thread, and then 
subjected to a load from a metal ram. The application 
of the load was followed by storage for 16 hours at 
50 *C in a drying cabinet. After cooling to room 
temperature, the powder was removed from the tube and 

15 resistance to blocking was determined qualitatively by 
crushing the powder. Resistance to blocking was 
classified as follows: 

1 = very good blocking resistance 

2 = good blocking resistance 

20 3 = satisfactory blocking resistance 

4 = not resistant to blocking, powder after 

crushing no longer free-flowing. 
The test results are given in Table 2 . 

25 Table 2 : 



Example 


Tube sedimentation 
1 h/24 h [cm] 


Blocking resistance 


1 


0.1/0.5 


1 






1 


2 


-0— 1-/-0— 6 




3 


0.2/0.8 


2 


4 


0 .6/1. 3 


3 


5 


0.2/0.6 


1 ■ 


C 6 ■ 


0.1/0.3 


2 


C 7 


0.1/0.4 


1 


8 


0.5/0.9 


2 


9 


0.6/1.3 


2 


C 10 


0.3/0.9 


2 


C 11 


0.1/0.5 


1 
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The results in Table 2 show that the deodorizing 
treatment does not generally cause any concomitant loss 
of powder quality. 
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What is claim d is: 



1. A process for reducing the odor emission of 
aqueous protective-colloid-stabilized vinylaromatic-1 , 3- 
diene copolymer dispersions and of redispersion powders 
obtainable therefrom by drying, by emulsion 
polymerization of a mixture comprising at least one 
vinylaromatic and at least one 1,3-diene in the presence 
of one or more protective colloids and, if desired, 
drying the resultant polymer dispersion, which 
comprises, toward the end of the polymerization, when 
the total free monomer content of the aqueous polymer 
dispersion is from 0 to 20% by weight, adding from 0.01 
to 15 . 0% by weight of one or more monomers selected from 
the class consisting of branched or unbranched alkyl 
esters, having from 1 to 8 carbon atoms in the alkyl 
radical, of monounsaturated mono- or dicarboxylic acids, 
where the data in % by weight are in each case based on 
the polymer content of the dispersion. 

2. The process as claimed in claim 1, wherein one 
or more alkyl esters of acrylic acid, methacrylic acid, 
fumaric acid, maleic acid or itaconic acid are added. 

3. The process as claimed in claim 1, wherein one 
or more esters selected from the class consisting of 
methyl me thacrylat e , methyl acrylate, n-butyl 
methacrylate , n-butyl acrylate, ethyl me thacrylat e , 
ethyl acrylate, 2-ethylhexyl methacrylate, 2-ethylhexyl 
acrylate, diisopropyl fumarate and diethyl fumarate are 
added- 



4. The process as claimed in any of claims 1 to 3, 
wherein from 20 to 80% by weight of styrene and from 20 
to 80% by weight of 1 , 3 -butadiene are copolymerized, if 
desired in the presence of other monomers. 

5. An aqueous, protective-colloid-stabilized 
vinylaromatic- 1 , 3 -diene copolymer dispersion with 
reduced odor emission obtainable by one of the processes 
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claimed in any of claims 1 to 4 . 

6. A redispersion powder based on protective- 

colloid-stabilized- vinylaromatic-1 , 3-diene copolymers 
obtainable by one of the processes as claimed in any of 
claims 1 to 4 . 

7 . The use of the products of the processes as 
claimed in any of claims 1 to 4 as a formulation 
constituent in combination with inorganic, hydraulically 
setting binders in construction adhesives, renders, 
troweling compositions , f loor- f i 1 ling compositions, 
jointing mortar, plaster or paints. 

8 . The use of the products of the processes as 
claimed in any of claims 1 to 4 as sole binders for 
coating compositions . 

9 . The use of the products of the processes as 
claimed in any of claims 1 to 4 as adhesives. 

10. The use of the products of the processes as 

claimed in any of claims 1 to 4 as coating compositions 
or binders for textiles or paper. 



